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ABCA1: ATP binding cassette from subfamily A member 1 
ABCG5: ATP binding cassette subfamily G member 5 
ABCG8: ATP binding cassette subfamily G member 8 
APOAI: apoliporotein AI  
APOCIII: apolipoprotein CIII 
CEH: cholesterol ester hydrolase 
CYP7A1: Cytochrome P450 7A1 
FXR: farnesoid X receptor 
HMGCR: 3-ydroxy-3-methylglutary-CoA reductase 
LXR: liver x receptor 
MRP2: multidrug resistant associated protein 2 
NPC1L1: niemann pick C-1 like protein receptor 
RXR: retinoid x receptor 
PLTP: phosphoripid transfer protein 
SHP: small heterodimer partner 
SOAT2: sterol O-acyltransferase 
SR-B1: scavenger receptor class B, member 1 
UGT2b1: UDP glucuronosyltransferase 2 family, polypeptide B1  
UGT2b3: UDP glucuronosyltransferase 2 family, polypeptide B3 
UGT2b5: UDP glucuronosyltransferase 2 family, polypeptide B5 
UGT2b6: UDP glucuronosyltransferase 2 family, polypeptide B6 
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ĵ×  
  iŰ!AJCH]`[ľĊ ðċó2Ëģ/)Ĺ
/AJCH]`[çãēę0/. Ó© ēę,.?\CH
]`[+áÿ¾CH]`[2ÂeŬ Şl¨ČĄ!CH]`[ ėŰ
,£/Õ-/(Jesch et al., 2009). ŴÙ0/À
~,Şl¨ČĄ£1¢Ĺ g.ŕ'0/ßųĢ ėŰ+
*ĉ/Ìø/	/.ŷŰ!ĝİg+ĺgáÿ¾
CH]`[ĻĘ/=`C*¡0.(Ozyurt et al., 2013)áÿ¾CH
]`[ÂeÖ Ĺ Şl¨ČĄ2Ŗő/!ĻĘçã łÕ$ī/
Ĝaé*À.º/.  
 ŷŰ/áÿ¾CH]`[ũ/Ó©ēę!h 2  <[
`Q~Ű	/.0-!Ĳĺ2E`>GJĪĮčŞl¨ČĄ łÝ 
(Burel et al., 2000; Morais et al., 2009)ųë2ŁÈÀťă+ ŷ
İ À~ £ŝ2¯ōēę/ (Fournier et al., 2004; Torrecillas et al., 
2017).áÿ¾CH]`[Ĺ:`^`K2ĥ(1Ŀēę+¡
 Ð!0-ìœÛ² Ąā/.  
ŷğáÿ¾ Ñ2ĭ	Í ¸Ů2âń/ēę!Ŵ gá
ÿ¾CH]`[+áÿ¾ ï2õ//. ,ēę!Ĕŷ
áÿ¾ CH]`[2Âe/!/?\CH]`[áÿ
¾ CH]`[õ/¢¥.ųë Ą¢!ĦÞfėŰ 
CH]`[Ŵ gõ//áÿ¾CH]`[ ¸Ů (Ā
 6 
ēę! 1  Ŵ gõ/CH]`[ ėŰ2 1 Ū«/¼
ŀ/.q"CH]`[2ĤĶ gĖŗ/E_N;ŏ g!?\CH
]`[2Ō/)CH]`[ŶàŠn2ŉŌ/* /.?\CH]
`[áÿ¾CH]`[!CH]`[ŶàŠn2zřÙ/)Ł~
''ÖĖŗ0'¢/(Altmann et al., 2004).kc 
,.áÿ¾CH]`[ ¸Ů2Āĉčâń¢!áÿ¾CH
]`[ (2Ŵ gõ/¼ů
/. 
 
Ĺ/CH]`[#Éòçã  
DPYO4GAW Ĺ/CH]`[ Éò!iŰ
ŰmE_N;ŏĔŉ0/-äçã»0/* 
į/	/.ĄDPYO4GAW2iŰ ķŏ#CH]`[j
ŋ VI[ĆÿÁ/ēę*¥Ð¡0/. ŴĹ gy
/CH]`[! Niemann pick C-1 like protein receptor, NPC1L1 (Altmann et al., 
2004) scavenger receptor class B, member 1, SR-B1 (Abumrad and Davidson, 2012) 
,ĹĤĶ g.ŕ'0/ .èŚŭ  CH]`[! sterol 
O-acyltransferase 2, SOAT2 (Temel et al., 2003) ,ķĳŤ6CH[Ħ
0/. SOAT2 ,Ħ0CH]`[+śCH]`[! ATP 
binding cassette subfamily G member 5 and 8, ABCG5 and ABCG8 
(Tsubakio-Yamamoto et al., 2010) ,ĤĶ¤Éò0/. ABG5 ABCG8
Űmv	2Å ATP binding cassette from subfamily A, ABCA1*äC
H]`[ Éòũe/(Santamarina-Fojo et al., 2001).  
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 iŰ!ķĳŤĦCH]`[!85]T;]_
Ä0¹Ĺ-Ĳĺ$Ŕŗ0/.ĹĤĶ-}85]T;]_! low 
density lipoprotein (LDL) $·2£/.Apoliporprotein A1 (APO-AI) !85]
T;]_ aŠ2ãÀ/E_N;ŏ/.DPYO4GAW!CH]`[2
high density lipoprotein (HDL) ·Ŕŗ/¡0/LDL,/Ŕ
ŗĎý!
aŠĿ10/ĕ0/(Otis et al., 2015; 
Pedroso et al., 2012).  
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Ĝ 1ě đč  
 
Üě! 3ėŰ Ŵ2Ĉ (CH]`[ý?\CH]`[β-AJCH]`
[).02DPYO4GAWÂe/,.áÿ¾CH]`[DPY
O4GAW Ĺ/CH]`[jŋçã&¸Ů2Õ-/
2đč. 
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Ó  
×vÉÔ3:48GIE´¹¼¯¾SáÁÅ
%ÏØ$÷UÁÅYlÂÞ	(. 2011
Geary et al European sea bass+â3:48GIE+M}ú+Ú
ÁÅ¯¾ÖÐîSáwc'48GIES
á¿¼òè($ (Geay et al., 2011). )&QW%'
ÏØ(3:48GIESá©§¢&ÛÈ
(Ãp)(.  
 
ÏØ(48GIESá  
 ×K½ÉÔN/48Ec)48GIE high density 
lipoprotein (HDL)d low density lipoprotein (LDL)ÏØ äæ)(. 
HDL  LDL ÏÉÔmf)ÉÔ\(w+h( (Fig. 
3-1).  
SR-B1 low density lipoprotein receptor (LDLR))) HDL LDL
+ÏØ\äæ(Z	+. W LDLR w¹oO÷A9E
û1F48GIEÙºÂÞ)((Lombardi et al., 1995). LDL h~V
LDLRHDLh~V SR-B1(. 5=C<-73B LDL%' HDL4
8GIE+äæ(un( (Pedroso et al., 2012) $LDLRò
(ìTz{s(&(.  ldlr ìTz+ª
5=C<-73B+¸ÁÅ& LDLR ©Õ¢ïÛb¤
 26 
(&HDL 48GIEäæbjû
$LDLR +Üð
[)¦Ý+ÚÛ(Î&)( (O'Hare et al., 2014). ÏÉÔ\g
'å!)48GIE cholesterol ester hydrolase (CEH)%êôt w
)(.  
3-hydroxy-3-methylglutaryl-CoA reductase (HMGCR) ÏÉÔ\1F
48GIE de novoj+ÚçíÈJÄ((Weber et al., 2004). V\
( 70 % $1F48GIE HMGCR %(@;GHîqã%
j)(. j)1F48GIEdù&g)1F48G
IEÒ¬îjqã é".  
Ò¬îjÇJ487>çíÈ cytochrome P450 family 7 
subfamily A member 1 (CYP7A1) %(e+h(. íÈ cholesterol 7α 
hydroxylase $À&)'1F48GIE+ 7-hydroxycholesterol  
w(. ¶) 7-hydroxycholesterol CYP7A1Ì
Ò¬îj íÈ
%Ò¬îjX)(. Cyp7a1»µ liver orphan receptor (LXR) %
ß»)farnesoid X receptor (FXR) %_)(À&)
'cyp7a1»µ¥³48GIE%¿¼_)(

Rrzj*à)(Î&)((Chiang et al., 2001). Retinoid 
X receptor (RXR) ÏÉÔ\x
b+48GIESáò
M(Jõ FXRÊjL°(ìTz»µ+à(
À&)(.  
 ÏÉÔ\(ëa48GIE×K½ÉÔk¨ ABCG5
 ABCG8%­)( (Tsubakio-Yamamoto et al., 2010). ×K½ÉÔ
 27 
48GIE²Í1F48GIEMÍ3:48GIEMÍ
 abcg5 abcg8ìTz»µ Þ#&). ^¡«ó3:4
8GIE­)(iÕ$(#ÏÉÔ\ÂÞ)( abcg5
 abcg8 ìTz»µYl×K½ÉÔ$¹(P±)(. 
!48GIE CYP7A1 íÈ%(e+y#x¨íÈ%(c|
¼e+hÒ¬î w)(. ¶·)Ò¬î MPR2 %Ï
ÉÔ&­)(. 
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¾¼  
 £Æ3:48GIEM5=C<-73BÏØ(4
8GIESáM(ö+¦Ý(+¾¼(.  
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®  
üøÑ®ùÈtotal RNA]cDNAjD,E6.? PCR
®Ç 1Æ$k¨(.  
 
1. 2H>DH0 
11:00 ùËù+ÚËù¿`2H>DH0+ 0  1 ñ
2ñ5ñ8ñÏØg+Ú.  
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À 3¿  
>GMF1@;LÉÐ,  
FXRk£¡|o  
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¿Ë  
 l¿ ¬<AQSOW>GMF1@;LÉÐ,^
Ú£¡|oÂ. Åï²;C<AQSOt É
Ðä`~³°í/r#	*. ­ cyp7a1 fxrä
`~³°|o ;C<AQSO	Ê¥çvHQ=<"r#í/s
,'	,
,. FXR§|o Ê¥çv%*
V¨	,?RD7Ûä`~³°/Ø³,.  
 
FXR)k-,^ÚÁ  
 xYî, FXR ^Úk RXR Ê¥çÅv,)
ã%X 5ä`~³°êW,. $ä`~³°/Ø³,
 ^Ú/k,£Í'v.,. $l¿'È- FXR
h
cyp7a1 Ù		,. RXR ÅvÊ¥ç	pidÆ
-,{v small heterodimer partner (SHP)/\ cyp7a1³°/k,h

/. â,Ê¥ç	è)+Ü+{vcyp7a1kê
., FXR  RXR 	£Í/³cyp7a1 ä`~³°	Ñ.-,uÍ	
	,. ]FXRRXRÅvak-, Apo-AI apolipoprotein C III 
(Apo CIII)³°	,. Apo-AI ÏU¶ÃÌ HDLêW
ÉÃÌ'è	 HDL¸,. HDL ÉÃÌ:
P<AQSOdÆª'	+ FXR	 apoaiah
/k, :P<A
QSOdÆ/,'Ç	,'È*-,. Apo CIII' Apo-AIw¢
 49 
 FXR )³°/k-,. Apo CIII  very low density lipoprotein 
(VLDL)Tå	+£Í ÉÐNDS>h
/,	,. xYî
 ³°	¼×-,'HDLÎÛ/ßá LDLmv	
È*-,>GMF1@;L Apo CIIIä`~(?RD7Û °
¤ë NCBI ( Uniprot (http://www.uniprot.org) XÒBS?IS
<´é-.  
FXR 	Ø³/e?S9@C, UDP TFXR 	
q¯³°/Ø³,Á UDP glucuronosyltransferase 2 family, polypeptide 
B4 (UGT2b4) phospholipid transfer protein (PLTP)		,. UGT2b4 E4B46
;:SOçÊ¥ç5A:SO3<CQ9R8O7QRçoêW,¬
Û	,. >GMF1@;L ugt2b4 gä`~	+) UGT2b4
?RD7Û³°	×&*-. Ugt2b1ugt2b3ugt2b5ugt2b6 ä
`~ ¼×-,	FXR k),³°(* ï²<A
QSOí Ô-	°®	,. FXR RXRÅv
a	Ø³,ä`~ pltp	,. PLTP xYî NRÎÛßá
m/FXR)³°	Ø³-,. PLTPê LXR'³°ê
W+fxrä`~³°èU	¹µ pltp³°s-,
  Öby		,. ¿ LXRRXR³°ê'v.È,. 
_U)+ FXR 	}ì,^ÚkêW,	*	
,.   
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¿¸µ  
¿ fxrä`~³°/z«ä`~³°|o/àÝ,
/z·. FXRÁ^Ú xYî »¾-,'>GMF1
@;L,ºÓ $Õ,. )¿¸µ $>
GMF1@;L, fxrä`~³°|n	V¨	,ä`~³°
r#í/ Ö,/ÀTï*W¬<AQSO
	Z©-^ÚÄÞ|o/r#/ Ö,/À[¸µ
,.  
 
¦  
¿¦ À 1¿r!À 2¿'f. N0O?2K PCRc±H
M2JSæj Table 3-1½+	,.  
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